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Background

• Despite optimal guideline-based treatment, patients with chronic heart failure (HF) have a substantial 

risk of death or HF hospitalization after a recent worsening HF event

• New therapies to address this unmet need and alleviate this major health care burden are desirable 

• One such treatment option—based on phase IIb findings*—is the novel sGC stimulator vericiguat

which directly enhances the cyclic GMP pathway

• In VICTORIA, we assessed the efficacy and safety of vericiguat in patients with reduced ejection 

fraction (EF) and chronic HF with a recent worsening HF event

*JAMA. 2015;314:2251-62. 
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Heart Fail Rev. 2013;18:123-34.; Braunwald’s Heart Disease 2015; Handb Exp Pharmacol. 2009;191:485-506; Handb Exp Pharmacol. 2017;243:225-47; Heart Failure: A Companion to Braunwald’s Heart Disease 2020.
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Objectives

• To assess whether vericiguat reduces the primary composite outcome of cardiovascular (CV) 

death or first HF hospitalization

• Secondary outcomes were:

– Components of the primary composite endpoint  

– Total HF hospitalizations; first and recurrent  

– Composite of all-cause mortality or first HF hospitalization  

– All-cause mortality  

• To evaluate the safety and tolerability of vericiguat in this high-risk population with HF with reduced 

EF (HFrEF)



Inclusion Criteria

“Worsening event”“Chronic HF” after

Patients may have been randomized as an inpatient or outpatient but must have met 

criteria for clinical stability (e.g., SBP ≥ 100 mmHg, off IV treatments ≥ 24 hours)

• NYHA class II–IV

• LVEF < 45%

• Guideline based HF therapies

• Recent HFH or IV diuretic use

• With very elevated natriuretic 

peptides (BNP or NT-proBNP)

30-day screening period without run-in

BNP ≥ 300 & pro-BNP ≥ 1000 pg/ml NSR

BNP ≥ 500 & pro-BNP ≥  1600pg/ml AF



Key Exclusion Criteria

• Long-acting nitrates, phosphodiesterase type 5 inhibitors, riociguat

• Awaiting heart transplantation (UNOS Class 1A/1B or equivalent), continuous IV inotropes, or 

has/anticipates ventricular assist device

• Estimated GFR <15 mL/min/1.73 m2 (by MDRD) or chronic dialysis

• Severe pulmonary disease requiring continuous oxygen or interstitial lung disease

• Severe hepatic insufficiency such as with hepatic encephalopathy

• Correctable cardiac comorbidities



Safety 

follow-up

Screen

30 days
2 wks 2 wks 12 wks 16 wks

Every 16 weeks 

until planned number of events is reached. 

Study Design

Vericiguat 10 mg target dose once daily + guideline-based HF therapy

Placebo + guideline-based HF therapy

1:1, total N = 5050 patients

Event-driven study duration

Primary 
analysis 

2.5 mg

5 mg

10 mg

14 days

R



Statistical Assumptions for Sample Size & Power

• Sample size calculation was determined by CV death, using the following assumptions:

– Hazard ratio of 0.80 (vericiguat vs. placebo)

– 11% CV death rate in the placebo group at 12 months

• To have 80% power for the CV death endpoint (one-sided type I error rate of 0.025):

– 782 CV deaths were required

– a sample size of 4872 patients was estimated



Analyzed (n=2526)† Analyzed (n=2524)†

Randomized (n=5050)

Trial Design
Assessed for Eligibility (n=6857)

Excluded (n=1807)*

• Did not meet eligibility criteria (n=1805)

• Other reasons (n=2)

Allocated to Vericiguat (n=2526)

• Received allocated intervention (n=2519)

• Did not receive allocated intervention (n=7)

Allocated to Placebo (n=2524)

• Received allocated intervention (n=2515)

• Did not receive allocated intervention (n=9)

Discontinued Intervention (n=565)

(Adverse event = 159

Lost to follow-up = 11

Non-compliance with study drug = 49

Physician decision = 154

Protocol deviation = 2

Withdrawal by patient = 190)

Discontinued Intervention (n=610)

(Adverse event = 177

Lost to follow-up = 9

Non-compliance with study drug = 48

Physician decision = 173

Protocol deviation = 8

Withdrawal by patient = 195)

*More than 1 reason possible.

†Complete follow-up for primary endpoint: 2515 (99.6%) for vericiguat and 2511 (99.5%) for placebo.



Baseline Characteristics
Vericiguat (N=2526) Placebo (N=2524)

Age mean (SD) 67.5 (12.2) 67.2 (12.2)

Female sex 605 (24.0%) 603 (23.9%)

Index event at Randomization

HF hospitalization < 3 mos 1673 (66.2%) 1705 (67.6%)

HF hospitalization 3 to 6 mos 454 (18.0%) 417 (16.5%)

IV diuretic for HF < 3 mos (no hospitalization) 399 (15.8%) 402 (15.9%)

EF % (SD) 29.0 (8.3) 28.8 (8.3)

NYHA class III–IV  baseline, 1045 (41.4%) 1024 (40.6%)

NT-proBNP Median (25th – 75th ) pg/mL 2804 (1572- 5380) 2821(1548 – 5206)

Triple guide-based therapy * 1480 (58.7%) 1529 (60.7%)

ICD, BV pacemaker (or both) * 813 (32.2%) 802 (31.8%)

* For vericiguat / placebo %’s are of n’s  2521 & 2519



Primary Composite Endpoint: CV Death or First HF Hospitalization

HR 0.90 (95% CI 0.82–0.98)

P-value 0.019

Absolute event reduction 4.2 / 100 pt-yrs



Subgroup Analysis of Primary 
Composite Endpoint (ITT Population)



Subgroup 
Analysis of Primary 
Composite Endpoint 
(ITT Population)



Cardiovascular Death

HR 0.93 (95% CI 0.81–1.06)

P-value 0.269

HR 0.90 (95% CI 0.81–1.00)

P-value 0.048

First HF Hospitalization



All-cause Death or First HF Hospitalization

HR 0.90 (95% CI 0.83–0.98)

P-value 0.021



Primary and Secondary Outcomes

For patients with multiple events, only the first event contributing to the composite endpoint is counted in the table. 

*Hazard ratio (Vericiguat over Placebo) and confidence interval from Cox proportional hazard model controlling for stratification factors (defined by region and race). 
†From log-rank test stratified by the stratification factors defined by region and race. 
‡Mortality components of the primary and secondary composite outcomes were not preceded by a heart failure hospitalization.

Based on data up to the primary analysis cutoff date (18Jun2019). CI indicates confidence interval; HF, heart failure; HR, hazard ratio. 

Vericiguat (N=2526) Placebo (N=2524) Treatment Comparison 

%
Events/

100 Pt-Yrs %
Events/

100 Pt-Yrs HR (95%)* P-value†

PRIMARY COMPOSITE OUTCOME 35.5 33.6 38.5 37.8 0.90 (0.82–0.98) 0.019

HF hospitalization 27.4 29.6

Cardiovascular death‡ 8.2 8.9

SECONDARY OUTCOMES

Cardiovascular death 16.4 12.9 17.5 13.9 0.93 (0.81–1.06) 0.269

HF hospitalization 27.4 25.9 29.6 29.1 0.90 (0.81–1.00) 0.048

Total HF hospitalizations 38.3 42.4 0.91 (0.84–0.99) 0.023

Secondary composite outcome 37.9 35.9 40.9 40.1 0.90 (0.83–0.98) 0.021

HF hospitalization 27.4 29.6

All-cause mortality‡ 10.5 11.3

All-cause mortality 20.3 16.0 21.2 16.9 0.95 (0.84–1.07) 0.377



Patients with Adverse Events of Clinical Interest

Vericiguat Placebo Difference in % vs. Placebo 

No. (%) No. (%) Estimate (95% CI)* P-value

Patients in population 2519 2515

Symptomatic hypotension 229 (9.1) 198 (7.9) 1.2 (-0.3 to 2.8) 0.121

Syncope 101 (4.0) 87 (3.5) 0.6 (-0.5 to 1.6) 0.303

*Based on the Miettinen & Nurminen method. 

Note: Includes events/measurements from the day of first dose of study drug to 14 days after the last dose of study drug. 

Based on data up to the primary analysis cutoff date (18Jun2019).

CI indicates confidence interval. 



Safety & Tolerability

• Symptomatic hypotension and syncope tended to be more common with vericiguat

• More anemia developed with vericiguat (7.6%) than placebo (5.7%)

• Serious adverse events were similar: vericiguat (32.8%), placebo (34.8%)

• No adverse effects of vericiguat on either electrolytes or renal function

• At 12 months, 10 mg target dose achieved: vericiguat (89.2%), placebo (91.4%)



Summary

• Vericiguat was significantly more effective than placebo in reducing:

– The composite endpoint of CV death or HF hospitalization (primary endpoint)

– HF hospitalization (first and recurrent)

• There was directionally aligned reduction in CV death

• No significant change in all-cause mortality

• Heterogeneity in  NT-proBNP quartile subgroups is the subject of ongoing investigation

• Vericiguat  titrated to 10mg was generally safe and well tolerated

• There was excellent application of guideline-based HF therapy and patient follow-up



Conclusions

• VICTORIA enrolled a very high risk HF population with significant unmet needs not well addressed 

by prior HF studies

• Vericiguat engages a new therapeutic target by enhancing the cyclic GMP pathway

• Vericiguat achieved clinically meaningful absolute primary event reduction of 4.2 / 100 patient-yrs. 

in the presence of guideline based care 

• NNT for one year to prevent 1 primary outcome event is ~24 patients  in this high-risk HFrEF 

population followed for 10.8 months

• Because vericiguat is a once-daily medicine, easy to titrate, generally safe and well tolerated, 

without the need for monitoring renal function or electrolytes, it may play a useful role in  patients 

with a recent worsening heart failure event
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@CVC_UAlbertawww.thecvc.ca/victoria

For More Resources & Information 
About VICTORIA - Visit

Connect with the CVC 
on Twitter: 
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